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Description 

Field of the Invention 

This invention relates to a toothbrush of the type as s 
defined in the preamble of claim 1 . 

Background of the Invention 

Power driven toothbrushes are very popular today. 10 
The best known type resembles a common manual 
toothbrush, except that the brush head is vibrated or 
longitudinally reciprocated against the user's teeth. 
Although such power brushes simplify brushing of the 
teeth, to the extent that the amount of manual manipu- is 
lation of the toothbrush is reduced, the quality of the 
cleaning of the teeth is not improved, nor is the massag- 
ing of the gums. 

ft has long been recognized that previously unat- 
tainable dental cleaning benefits can be achieved with a 20 
toothbrush that has twin rotary brushes which straddle 
the teeth and reciprocate angularly in unison. For exam- 
ple, in U.S. Patent No. 4,048,690, issued to Wolfsojn on 
September 20, 1977, a toothbrush is disclosed which 
includes such rotary brushes, as well as an upwardly 25 
directed and a downwardly directed stationary brush 
between the rotary brushes. This toothbrush has the 
advantage of being able to dean both surfaces of both 
rows of teeth and the biting edges simultaneously. Since 
the toothbrush is powered, rotary brushes are part'cu- 30 
laiiy effective at abradably removing plaque and sweep- 
ing it away. However, the stationary brushes, which 
clean the biting surfaces of the teeth can be utilized only 
by moving the entire toothbrush and, in this sense, the 
toothbrush is no better than a manual toothbrush. Also, 3s 
the construction of this toothbrush proved to be too 
large and bulky to fit and operationally function within 
the mouths of persons have average or small mandi- 
bles. 

U.S. Patent No 3.732.589. issued to BurW on May 40 
15, 1973 discloses a powered rotary toothbrush in 
which radially directed bristles are provided between 
twin rotary brushes. Although this results in a reduced 
size and produces some power cleaning of the biting 
surfaces of the teeth, the rotary action of the radially 45 
directed bristles is not particularly effective in cleaning 
the biting surfaces of the teeth. Manual movement of the 
toothbrush is still necessary. 

U.S. Patent No. 4,766,630, issued to Hegemann on 
August 30, 1 988 discloses a powered toothbrush of the so 
type as described in the preamble of daim 1 which 
includes a, pair of longitudinally extending, reciprocal 
stroke arms extending between the rotary brushes and 
disposed above and below their axis of rotation, respec- 
tively. The stroke arms are secured, by axial ly directed ss 
pins between the rotary brushes, and th portion of the 
upper arm between the rotary brushes indudes 
upwardly directed bristles, while the portion of the lower 
stroke arm includes downwardly directed bristles. When 



the stroke arms are oppositely redprocated, annular 
movement of the rotary brushes is achieved. At the 
same time, the bristles on the stroke arm achieve recip- 
rocal linear movement For the first time, it was possible 
to achie/e effective power deaning of both surfaces and 
the biting edges of both rows of teeth simultaneously. 
However, the need to use the dual reciprocal arms 
made the body of the brush too bulk/ and interfered with 
convenient use of the brush. 

The need exists for a toothbrush which has both 
longitudinally and rotary reciprocating brushes to effec- 
tively dean the teeth and gums, but which is composed 
of relatively few components and is suffidently small so 
that even users with smaller mandibles and mouths can 
use it without discomfort 

This need is fulfilled by a toothbrush as described in 
the characterizing portion of claim 1. 

In accordance with a preferred embodiment of the 
present invention, a powered toothbrush is provided 
with a pair of disc-like rotary brushes mounted for rota- 
tion about a axis generally perpendicular to the length of 
the brush. The rotary brushes are in axiatly spaced rela- 
tionship and are provided with inwardly directed bristles. 
Between the rotary brushes, upper and lower linear 
brushes are mounted above and below the axis of rota- 
tion for linear reciprocating motion generally perpendic- 
ular to that axis. The upper brush has upwardly directed 
bristles, and the lower brush has downwardly directed 
bristles, and the linear brushes are mounted to the 
rotary brushes so as to be brought into reciprocal. linear 
movement when the rotary brushes are redprocated 
angularly. Redprocai motion can then be applied to one 
of the linear brushes or to the rotary brushes, in order to 
bring the entire mechanism into redprocai motion. 

Brief Description of the Drawings 

The foregoing brief description, as well as further 
objects, features and advantages of the present inven- 
tion will be understood more completely from the follow- 
ing detailed description of presently preferred 
embodiments in accordance with the present invention, 
with reference being had to the accompanying draw- 
ings, wherein: 

Fgure 1 is a fragmentary perspective showing the 
forward portion of a rotary toothbrush embodying 
the present invention in an assembled position; 
Figure 2 is an exploded perspective view corre- 
sponding to Fig. 1 and showing the components of 
the rotary toothbrush, with parts shown; 
Figure 3 is a bottom plan view with respect to Fig. 1 
showing a more extensive portion of the rotary 
toothbrush, with parts shown in section, to illustrate 
internal structural details; 

Fgure 4 is a fragmentary sectional view, taken 
along lines 4-4 of Figure 3 showing the front portion 
of the rotary toothbrush in an assembled position; 
Ftgur 5 is a fragmentary schematic sectional view. 
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corresponding to Fig. 4, but showing the rear por- 
tion of the toothbrush on a reduced scale, and, in 
particular, showing its driving mechanism; 
Figure 6 illustrates an alternate embodiment of the 
brush configuration of the rotary toothbrush; J 
Figure 7 is an enlarged, fragmentary, perspective 
view showing structural details at the rear of longi- 
tudinal arm 4; 

Rgure 8 is a rear view of an alternate embodiment 
1 40 of the rear portion 40 of longitudinal shaft 4; w 
Rgure 9 is a sectional view taken along line 9-9 in 
Fig. 8 and looking in the direction of the arrows, 
showing shaft 31 inserted within longitudinal arm 4 
to illustrate their interaction; 

Rgure 10 is a perspective view of a preferred is 
embodiment of the entire toothbrush 1 shown 
assembled and including a rechargeable battery 
pack; 

Rgure 1 1 is a sectional view, similar to the left hand 
portion of Rg. 4, illustrating an alternate embodi- 20 
ment of the brush head assembly; 
Rgure 12 is a sectional view taken along line 11-11 
in Rg. 11 looking towards the rear of the tooth- 
brush; ) 
Rgure 1 3 is an exploded view of the battery charger 25 
and the battery pack utilized in toothbrush 1 ; and 
Rgure 14 is a right-side view with respect to Rg. 13. 
with the bottom portion shown in section, to illus- 
trate the structural details of the battery charger 
and the battery pack. 30 

Detailed Description of the Preferred Embodiment 

Referring now to the drawings wherein like refer- 
ence numerals represent identical or corresponding 35 
parts throughout the several views. Rgures 1 and 2 are 
fragmentary assembled and exploded views, respec- 
tively, of a rotary toothbrush 1 embodying the presently 
preferred form of the invention. Toothbrush 1 broadly 
comprises a brush head assembly 3, a housing 5, and a 40 
longitudinal driving arm 4 which is received in housing 5 
and provides for movement of brush head assembly 3. 

Brush head assembly 3 comprises a tower brush 6 
disposed at the front end of longitudinal arm 4, an upper 
brush 8 disposed above lower brush 6. and a pair of 45 
rotary brushes 9 mounted on opposite sides of lower 
and upper brushes 6, 8 for rotation about an axis which 
is transverse relative to arm 4. The structure and inter- 
action of these components is described in more detail 
below. > so 

Lower brush 6 has a top surface 62, a bottom sur- 
face 64 and side surfaces 66. A pair of shafts 68 extend 
outwardly from respective opposite side surfaces 66, 
and a plurality of bristles 60 (Figure 4) extend perpen- 
dicularly downwardly from bottom surface 64. Th bris- 55 
ties 60 are secured by conventional means, such as 
being received in holes formed in bottom surface 64. 

Upper brush 8, is preferably the sam size as lower 
brush 6 and has a top surface 82. a bottom surface 84 



(see Rgure 4) and side surfaces 86. A pair of shafts 88 
extend outwardly from respective opposite side sur- 
faces 86 of upper brush 8. A plurality of bristles 80, are 
preferably secured in holes formed in top surface 82, so 
as to extend perpendicularly upwardly from top surface 
82 so that the bristles 80 of upper brush 8 and bristles 
60 of lower brush 6 extend in opposite directions when 
the toothbrush is assembled, as shown in Rgure 4. 

A rotary brush 9, disc-like in configuration, is dis- 
posed on either side of the brushes 6 and 8. Each rotary 
brush 9 has a plurality of drcumferentially spaced bris- 
tles 92 facing inwardly towards upper and lower brushes 
8, 6. Bristles 92 are advantageously angled slightly radi- 
ally outwardly in a direction away from the central axis of 
rotary brush 9 so that bristles 92 spread apart as they 
project upwardly. 

A central portion of each rotary brush 9 includes 
three apertures having parallel axes: a central aperture 
90, an upper aperture 92 and a lower aperture 94. The 
upper and lower apertures receive the shafts of upper 
and lower brushes 6 and, 8 respectively, and are prefer- 
ably oblong, as will be explained further below. 

Rotary brushes 9 are mounted on shafts 28 for 
rotation relative to housing 5 (discussed further below) 
with each shaft 88 of upper brush 8 extending within an 
upper aperture 94 and each shaft 68 of lower brush 6 is 
extending within a lower aperture 92. A wheel cap 167 
is press-fitted within a circular recess formed in the 
outer surface of rotary brush 9 and conceals a snap- 
ring-like clip 168. which is mounted on and captures 
shaft 28 after it is passed through central aperture 90. 
When the brush head assembly 3 is assembled, upper 
brush 8 lies atop lower brush 6 so that bottom surface 
84 of upper brush 6 and the top surface 62 of lower 
brush 6 are in abutment or close opposition, and shafts 
68 are above shafts 68. 

Lower brush 6 is mounted at the front end 42 of lon- 
gitudinal arm 4 and is preferably integral therewith. Arm 
4 is shaped so as to be substantially taller than it is 
wide, so that it projects substantially above the upper 
surface of brush 6. Brush 8 then fits into the "space" 
formed in the front of this ipwardly projecting portion of 
arm 4. This results in a particularly corrpact construc- 
tion, in which the reciprocating brushes 6. 8, hardly 
occupy more of vertical space then the arm 4 itself (see 
e.g. Rg. 4). The brush assembly therefore occupies 
minimum height and this increases the comfort of the 
user of a toothbrush, particularly a user with a small 
mouth. 

As best seen in Rg. 7. a tall, narrow passageway 44 
is provided at the rear end 40 of arm 4 and extends for- 
wardly within the arm. ft is intersected by a passageway 
45 which extends laterally through the arm at a position 
forward of the rear end 40. As wifl be described in fur- 
ther detail below, thes passageways form part of a 
connecting arrangement which couples the rear end of 
arm 4 to a drive shaft of a driving mechanism, providing 
front-to-rear reciprocal motion to arm 4. 

Turning now to the housing assembly 5, and in par- 
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ticuJar to Figures 1 and 3, housing assembly 5 includes 
a main body 2 and a driving mechanism 30 disposed 
within body 2. Body 2 is hollow and generally conicaily 
shaped. It tapers from a rear portion 20 to a front portion 
22 so that its diameter in the rear is greater than its $ 
diameter in front A front opening 26 is formed in the 
front portion 22 r through which the longitudinal arm 4 is 
received in body 2, to connect with driving mechanism 
30. 

A pair of rigid, spaced apart generally L-shaped to 
supporting elements 28, project fbrwardly from body 2 
on either side of opening 26. Each element 28 extends 
laterally outwardly in a direction away from longitudinal 
arm 4, to form an axle which is received in central aper- 
ture 90 of one of rotary brushes 9. 75 

In the preferred embodiment, the body 2 is formed 
in two separate parts. The front part includes the sup* 
porting elements 28, 28, and the rear part includes the 
driving mechanism 30. These two parts are secured 
together by means of a bayonet-type connection (not 20 
shown), which permits the two parts of. the body to be 
connected or disconnected by effecting a 90° relative 
rotation between the two parts. Since the front part of 
the body contains the brush assembly and the longitudi- 
nal arm 4, it is preferable to form the brush assembly, 2$ 
supporting elements 28 and the longitudinal arm 4 as a 
unit together with the front part of body 2. This unit is 
then readily removed and replaced as the various 
brushes wear out and need replacement 

The drive assembly 30 indudes a drive shaft 31, 30 
which has an arrowhead-shaped tip 35 at its forward 
end. The tip 35 is relatively thin in its dimension perpen- 
dicular to the plane of Fig. 3. This thin dimension of tip 
35 and its height are such that the tip will be received 
within passageway 44 formed at the rear end of arm 4 35 
and, as arm 4 and shaft 31 are brought together, head 
35 passes fbrwardly (indicated by the arrow in Fig. 7), 
beyond passageway 44 and into passageway 45. Sub- 
sequently, a 90° relative rotation is provided between 
the forward and rear portions of housing 2, in order to 40 
secure them together by means of a conventional bayo- 
net-type connection (not shown). This causes head 35 
to rotate 90° within passageway 45, whereby it is 
brought into the position shown in Rgs. 3 and 4. In this 
position, tip 35 is captured within passage 45, since it is 45 
substantially taller than the width of passageway 44 and 
cannot be withdrawn therethrough. 

At the rear of shaft 31, there is provided a yoke 
member 32 which includes an interior, oblong bearing 
surface 32a. A cylindrical cam element 34 is disposed so 
within bearing 32 and is mounted for eccentric rotation 
about an axle 33 fixed within housing 5. Secured to cam 
element 34, but mounted for concentric rotation about 
axle 33 is a gear 36. In operation, when gear 36 is 
driven into rotation, cam element 34 is driven into ss 
eccentric rotary motion about axle 33. Since cam 34 is 
captured within yoke 32. shaft 31 is driven into linear, 
front-to-rear reciprocal motion. This, in turn, drives arm 
4, which causes brush. 6 to move linearly, whereby 



brushes 9 are driven into angular reciprocal motion. The 
motion of brushes 9, in turn, causes brush 8 to move lin- 
early. 

Figure 5 is a schematic representation showing the 
rear portion of the drive assembly 30. In addition to the 
components already discussed, the toothbrush indudes 
batteries 38 and 39 to provide electrical power, an elec- 
tric motor 37 powered by the batteries, and a mechani- 
cal linkage 35 between motor 37 and gear 36. The 
mechanical linkage could simply be an arrangement of 
gears connecting gear 36 to the output shaft of motor 
37. 

Figure 6 illustrates an alternate embodiment 205 of 
a rotary toothbrush in accordance with the present 
invention. In this case, the rotary brushes 220 are 
mounted for rotation about a common axis and are 
driven into rotary motion in the same manner as dis- 
dosed in U.S. Patent No. 3.732.589. The brush heads 
200 and 210 are similar to brush head 8 of Fgs. 2-4 and 
are mounted to the rotary brushes 220 in the same 
manner. Accordingly, when the lower rotary brush 220 is 
driven into rotation, the brushes 200 and 21 0 are driven 
into linear, reciprocal motion perpendicular to the plane 
of Fig. 6. This causes the upper rotary brush 220 to be 
driven into rotary motion. The rotary brushes 220 are 
provided with bristles 221 , which correspond to the bris- 
tles 92 of brushes 9, and the brushes 200 and 210 are 
provided with bristles 201 and 211, respectively, which 
correspond to the bristles 80 of brush head 8. In addi- 
tion, upper rotary brush head 220 is provided with out- 
warcfly directed bristles 223. to provide for more 
convenient polishing of the front of the teeth. 

Figures 8 and 9 illustrate an alternate embodiment 
140 of the rear end 40 of arm 4. Figure 9 should be 
compared to Fig. 3, which shows the arm 4 in a similar, 
cut-away view. In the rear portion 140, the arrowhead- 
shaped tip 35 is received in a passageway defined 
between two spaced arms 142. Each of these arms 
includes a forwardiy and radially inwardy tapering 
ramped face 144, which terminates in substantially ver- 
tical (in Fig. 9) face 146. In use, if the head 35 were 
inserted in the rear of arm 4. between arms 142, while 
in the orientation shown in Fig. 8, the shape of the head 
and the ramped surfaces 144 would cause the arms 
142 to spread due to their resilience, as head 35 is 
urged forward. When head 35 dears the surfaces 146, 
the arms 142 snap back towards each other, owing to 
their resilience, capturing head 35 as shown in Fig. 8. 
As a result of this construction, it is not necessary to 
bring arm 4 to its rearmost position prior to assembling 
the toothbrush head to the main body. If such assembly 
takes place with the arm 4 in its forward position, when 
shaft 31 begins reciprocating, it will be forced into the 
rear of arm 4, and the connection will be made as 
explained above. 

As best seen in Ftg. 8, ramp surfaces 144 do not 
extend for the full height of the arms 142. Instead, diag- 
onally opposite comers 146 of the arms are left intact 
This is beneficial, because rear portion 140 is relatively 
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small and would tend to be too. flexible or too weak rf 
there were full height ramped surfaces 144, _ 

Figure 10 is an assembled view of a preferred 
embodiment of the entire toothbrush 1, intended to illus- 
trate the rechargeable battery feature of the present s 
invention. Rechargeable batteries are stored in a bat* 
tery pack or housing 150 (discussed in further detail 
below), which is slidably received in the bottom of the 
toothbrush. Battery housing 150 may be removed from 
the toothbrush by operating a spring loaded latch or io 
locking mechanism 180, to release it 

The battery pack or housing 150 is illustrated in 
greater detail in Figs 13 and 14, in conjunction with a 
battery charger 170. Battery charger 170 is provided 
with a conventional electrical plug 172, so that it maybe is 
plugged directly into an outlet for house circuit The bat- 
tery charger 170 is provided with an open bottom 173 
and is made hollow to include a receiving compartment 
174 for the battery pack 150, which is inserted through 
the open bottom 173. 20 

Battery pack 150 includes a single upright groove 
152 on one surface and a pair of upright grooves 154 on 
the opposite surface. These grooves slidably .receive 
ribs 176 on the interior of compartment 1 74 of fcharger 
170. This assures that the battery pack 150 can be 2s 
received within charger 170 in only one orientation, 
whereby the terminals 156, 158 of the battery pack 150 
are always in a correct electrical orientation. 

Battery pack 150 also includes a rectangular 
recess 160. Within recess 160, a ramp surface 162 jo 
slopes upwardly and inwardly into the battery pack. Sur- 
face 1 62 terminates at an upper edge wall 1 64 of recess 
160. Wall 164 is generally perpendicular to the outer 
surface of the battery pack. Just above the opening 1 73, 
charger 170 includes a locking mechanism 180, which 35 
is pivotaJly mounted at 182 and loaded by a spring 184, 
which urges the rear end 186 of locking mechanism 180 
towards the interior of the battery compartment in 
charger 170. When battery pack 150 is inserted into 
storage compartment 174 of charger 170 and moved 40 
upward, spring 184 will urge rear end 186 into recess 
160 as soon as wall 164 passes end 186. This causes 
the battery pack 150 to be locked within the compart- . 
merit 1 74, so that its terminals 156 and 158 are in elec- 
trical contact with mating terminals within charger 170. *s 
If charger 1 70 is plugged into an electrical outlet battery 
pack 150 will then be charged. Those skilled in the art 
will appreciate that the upper portion of charger 170 
must include conventional circuitry to convert alternat- 
ing current power to a direct current voltage necessary so 
to charge the battery pack 150. Battery pack 150 may 
be removed from charger 170 by pressing the bottom of 
locking mechanism 180 inward until its end 186 is with- 
drawn from recess 160 within the battery pack 150. The 
battery pack will then drop downwardly, out of compart- 55 
ment 174. 

Those skilled in the art win appreciate that the bot- 
tom of toothbrush 1 must be constructed in the same 
manner as the bottom of charger 170. This permits *■ 



insertion, retention and removal of battery pack 150 in 
the same manner as described with respect to battery 
charger 170. 

Figures 11 and 12 illustrate an alternate embodi- 
ment 203 of brush head assembly 3. In this embodi- 
ment corresponding elements have been numbered 
with the same reference characters as appear in Fig. 4. 
The essential difference in brush head assembly 203 
lies in the construction of the upper brush 8. As previ- 
ously explained, the brush 8 is constructed to fit and 
slide within the "space" formed at the front 42 of arm 4. 
In brush head assembly 203, upper brush 8 includes a 
semi-cylindrical, rearwardly projecting guide arm 87, 
the flat surface 89 of which is in sliding contact with sur- 
face 162 of arm 4. Guide arm 87 is received in front 
opening 26 of toothbrush body 20, along with longitudi- 
nal arm 4. This assures that flat surface 89 will remain 
in intimate sliding contact with surface 162. The overall 
effect of providing guide arm 87 is to assure that brush 
8 experiences only linear motion and does not pivot 
about an axis passing through the shafts 88, 88'. 

A somewhat less effective, but nonetheless useful, • 
toothbrush would be obtained if only one rotary brush 
were used. It would still be possible to utilize two linear 
brushes. 

Claims 

1. A toothbrush of the type including an elongated 
main body, a generally disc-shaped rotary brush 
(9.220) mounted for rotational movement on an 
axle (28) which is transverse to the length of said 
body, the rotary brush having generally axally 
directed peripheral bristles (92,221), means (30) at 
least partially disposed in said main body for provid- 
ing reciprocating, rotary motion to said rotary brush 
(9:220), and a linear brush (8200) having bristles 
(80201) directed away from said axle (28), said tin- 
ear brush (8:200) being mounted to said rotary 
brush (9220); 

characterized in that the axle (28) is stationary rela- 
tive to said body and said linear brush (8200) is 
mounted to be driven by said rotary brush (9220) 
so as to reciprocate Gneariy along the length of said 
body as said rotary brush (9,220) reciprocates rota- 
tionally. 

2. A toothbrush in accordance with claim 1, further 
comprising a second linear brush (6210) having 
bristles (6021 1) directed away from said axis (28) 
and oppositely to the bristles (80201) of the other 
linear brush (8200), and means for mounting said 
linear brush to said rotary brush (220) so that said 
second linear brush (6210) reciprocates Gneariy . 
along the length of said body as said rotary brush 
reciprocates (9220) rotationally. 

3. A toothbrush in accordance with daim 1 or 2, 
whqrein said means (30) comprises means for 
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applying a rotary driving force to said rotary brush 
(9,220). * 

4. A toothbrush in accordance with claim 1 or 2, 
wherein said means (30) for providing reciprocal- s 
ing, rotary motion comprises a longitudinal arm (4) 
mounted for reciprocal movement along the length 

of said body, said arm being connected at a first 
end to a linear brush (6). said arm (4) imparting lin- 
ear motion to said linear brush, the means for 10 
mounting said linear brush (6) producing recipro- 
cating rotary motion of the rotary brush (9). 

5. A toothbrush in accordance with claim 4 further 
comprising a guide arm (87) projecting from said 75 
linear brushes (8) and means (162) for retaining 
said guide arm in a fixed orientation for sliding 
movement relative to said longitudinal arm (4). 

6. A toothbrush in accordance with any one of claims 20 
1 to 5. further comprising: 

a second generally disc-shaped rotary brush 
(9.220) having peripheral bristles (92,221) gen- 
erally axiaily directed towards the other rotary 25 
brush; 

second axle means (28) mounting said second 
rotary brush for rotational movement about 
said axis; 30 

said linear brush (8200,210) being also 
mounted to said second rotary brush so as to 
be reciprocated linearly when said rotary 
brushes experience reciprocating rotary ss 
motion. 

7. A toothbrush in accordance with any one of claims 
4 to 6. wherein sard longitudinal arm (4) is coupled 

at a second end (40) to a linearly reciprocating drive 40 
shaft (31), said longitudinal arm (4) having a tall, 
narrow passageway (44) extending therein to from 
said second end (40) and a laterally directed pas- 
sageway (45) extending therethrough at a distance 
away from said second end, a drive shaft (31) hav- as 
ing a forward portion (35) dimensioned and shaped 
to be received in said tall, narrow passageway (44), 
said forward portion, terminating at a short distance 
rearward of said drive shaft whereby said drive 
shaft may be inserted into said tall, narrow pas- so 
sageway and moved forward into said lateral pas- 
sageway, wherein relative rotation, between said 
longitudinal arm (4) and said drive shaft (31) 
causes said forward portion of said drive shaft to be 
captured within said lateral passageway. ss 

8. A toothbrush in accordance with claim 7 wherein 
said forward portion (35) is substantially larger in 
height than the width of said passageway (44), 



whereby relative rotation between longitudinal arm 
(4) and said drive shaft (31) causes said forward 
portion of said drive shaft to extend into said lateral 
passageway (45) and to be captured therein. 

9. A toothbrush in accordance with any one of claims 
4 to 6 wherein said longitudinal arm (4) is coupled 
at a second end (140) to a linearly reciprocating 
drive shaft (31), said longitudinal arm has a pair of 
opposed arms (142) projecting beyond its second 
end (140) as an extension thereof, each opposed 
arm (142) having a sloped surface (144) facing the 
other opposed arm to form a gap between said 
opposed arms which tapers towards said second 
end, a drive shaft (31) having a tapered end (35) 
conforming generally in taper to the gap between 
said opposed arms (142), the tapered end (35) of 
said drive shaft bang too large to fit through said 
gap, the opposed arms (142) separating to admit 
said tapered end when it is urged into said gap. 

10. A toothbrush in accordance with any one of claims 
1 to 9 further comprising means defining a com- 
partment in said toothbrush, a battery pack (150) 
dimensioned and shaped to be sCdably received in 
said compartment and means (180) for releasabiy 
retaining said battery pack in said compartment 

11. In combination with a toothbrush in accordance 
with claim 10, a battery charger (170) including a 
charging compartment (174) and releasabte retain- 
ing means substantially identical to the same com- 
ponents in said toothbrush, said battery pack (150) 
comprising at least one rechargeable battery, 
whereby said battery pack may be recharged in the 
battery charger and utilized in the toothbrush by 
transferring the battery pack therebetween. 

Patentanspruche 

1 . Zahnburste derjenigen Art die einen langgestreck- 
ten Hauptkfirper, eine im wesentlichen scheibenfOr- 
mige Drehburste (9, 220), die fur eine 
Drehbewegung an einer Achse (28) montiert ist die 
sich quer air Unge des Kdrpers erstreckt wobei 
die Drehburste im wesentlichen axial gerichtete 
Umfangsbursien (92. 221) aufweist eine Gnrich- 
tung (30), die mindestens teilwase im HauptkOmer 
angeordnet ist urn der Drehburste (9; 220) eine 
reziproke Drehbewegung zu vertethen, und eine 
LinearbOrste (8; 200) enthdlt die von der Achse 
(28) weg gerichtete Borsten (80; 201) entfrtlt. 
wobei die LinearbCrste (8, 200) an der Drehburste 
(9; 220) montiert ist; 

dadurch gekennzeichnet da8 die Achse (28) 
relativ zum KOrper stationdr ist und die UnearbOr- 
ste (8; 200) so montiert ist daS sie durch die Dreh- 
burste (9; 220) angetrieben wird, urn sich linear 
entlan^der Ldnge des KOrpers hin- und herzube- 
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wegen, wenn sich die Drehburste (9. 220) reziprok 
dreht. 

2. Zahnburste nach Anspaich 1, femer enthaltend 
eine zweite Linearburste (6; 210) mit Borsten (60; s 
21 1) enthait die von der Achse (28) weg und den 
Borsten (80, 201) der anderen Linearburste (8; 
200) gegenQberliegend angeordnet sind, und mit 
einer Einrichtung zum Montieren der Linearburste 

an der Drehburste (220), so da 6 die zweite Linear- w 
burste (6; 210) sich entiang der LAnge des KOrpers 
linear hin- und herbewegt wenn sich die Drehbur- 
ste (9; 220) reziprok dreht 

3. Zahnburste nach Anspruch 1 oder 2, wobei die Ein- is 
richtung (30) eine Einrichtung zum Aufbringen 
einer Antriebsdrehkraft auf die DrehbOrste (9, 220) 
umfaflt 

4. Zahnburste nach einem der AnsprOche 1 Oder 2. 20 
wobei die Einrichtung (30) zum Aufbringen der rezi- 
proken Drehbewegung einen Langsarm (4) enthait 
der fur eine hin- und hergehende Bewegung ent- 
iang der Lange des KOrpers montiert ist wcfaei der 
Arm an einem ersten Ende mit einer LinearbOrste 25 
(6) verbunden ist der Arm (4) der LinearbOrste eine 
Linearbewegung verleiht und die Einrichtung zum 
Montieren der Linearburste (6) eine reziproke Dreh- 
bewegung der DrehbOrste (9) erzeugt 

30 

5. Zahnburste nach Anspruch 4 f femer enthaltend 
einen Fuhrungsarm (87), der von den Linearbflr- 
sten (8) vorsteht und eine Einrichtung (162) zum 
Zuruckhalten des FOhrungsarms in einer festen 
Ausrichtung fur eine Gleitbewegung reiativ zum 35 
Langsarm (4). 

6. Zahnburste nach einem der AnsprOche 1 bis 5. fer- 
ner enthaltend: 

40 

eine zweite im wesentiichen scheibenfflrmige 
Drehburste (9, 220). die Urrrfangsborsten (92, 
221) aufweist, -die im wesentiichen axial in 
Richtung auf die andere Drehburste gerichtet 
sind; 4s 

eine zweite Achseinrichtung (28), die die. 
zweite DrehbOrste fur ane Drehbewegung um 
die Achse montiert 

so 

wobei die LinearbOrste (8; 200, 210) ebentails 
an der zweiten Drehburste montiert ist so daB 
sie sich linear hin- und hergehend bewegt . 
wenn die DrehbQrsten eine reziproke Drehbe- 
wegung zeigea . ss 

7. Zahnburste nach einem der AnsprOche 4 bis. 6, 
wobei der Langsarm (4) mit einem. zweiten Ende 
(40) mit einer linear hin- und , hergehenden . . 



Antriebswelle (31) gekcppelt ist wobei der Langs- 
arm (4) einen hohen, engen Durchgang (44), der 
sich in ihm erstreckt um das zweit Ende (40) zu 
bilden. und einen seitwdrts gerichteten Durchgang 
(45) aufweist. der sich mit einem Abstand vom 
zweiten Ende entfernt durch ihn hindurcherstreckt 
wobei eine Antriebswelle (31) einen. vorderen 
Bereich (35) aufweist der so bemessen und 
geformt ist, daG er im hohen, engen Durchgang 
(44) aufnehmbar ist wobei der vordere Bereich in 
einem geringen Abstand hinter der Antriebswelle 
endet wodurch die Antriebswelle in den hohen, 
engen Durchgang eingesetzt und nach vom in den 
seitiichen Durchgang bewegt werden kann, wobei 
eine Relativdrehung zwischen dem Langsarm (4) 
und der Antriebswelle (31 ) bewirkt, daS der vordere 
Bereich der Antriebswelle in dem seitiichen Durch- 
gang eingefangen wird. 

3. Zahnburste nach Anspruch 7, wobei der vordere 
Bereich (35) in der HOhe merWich grOGer ist ais die 
Breite des Durchgangs (44), wodurch einen Rela- 
tivdrehung zwischen dem Langsarm (4) und der 
Antriebswelle (31) den vorderen Bereich der 
Antriebswelle veranlaOt sich in den seitiichen 
Durchgang (45) hineinzuerstrecken und dort einge- 
fangen zu werden. 

9. Zahnburste nach einem der AnsprOche 4 bis 6, 
wobei der Langsarm (4) mit einem zweiten Ende 
(140) mit einer sich linear hin- und herbewegenden 
Antriebswelle (31) gekoppeft ist wobei der Langs- 
arm ein Paar gegenOberliegender Arme (142) auf- 
weist, die sich hinter sein zweites Ende (140) ais 
seine Veriangerung erstrecken, wobei jeder gegen- 
Gberliegende Arm (142) eine geneigte Oberfiache 
(144) aufweist die in Richtung auf den anderen, 
gegenuberliegenden Arm weist. um einen Spalt 
zwischen den gegenuberliegenden Armen zu bil- 
den, der sich in Richtung auf das zweite Ende 
vejungt wobei eine Antriebswelle (31) ein sich 
vejOngendes Ende (35) aufweist das im Hinbfick 
auf seine VerjOngung etwa dem Spalt zwischen den 
gegenuberliegenden Armen (142) entspricht 
wobei das sich verjQngende Ende (35) der 
Antriebswelle zu groG ist um durch den Spalt zu 
passen, wobei sich die gegenuberliegenden Arme 
(142) auseinanderbewegen, um das sich verjun- 
gende Ende aufzunehmen, wenn es in den Spalt 
gedruckt wird. 

10. Zahnburste nach einem der AnsprOche 1 bis 9, fer- 
ner enthaltend eine Einrichtung; cfie ein Abteil in der 
ZahnbOrste bi Wet eine Batterieeinhert (1 50), die so 
dimensioriert und geformt ist daG si gleitend im , 
Abteil aufnehmbar ist und eine Einrichtung (180) 
zum lOsbaren Zuruckhalten der Batterieeinhert im 
Abteil. 



7 



13 



EP0 520 985 B1 



14 



11. In Kcmbination mit einer Zahnburste ^gemaB 
Anspruch 1 0 tst ein Batterie-Ladegerat (1 70) vorge- 
sehen, das ein Ladeabteil (174) und eine lOsbare 
ROckhaiteeinrichtung aufw ist die im wesentlichen 
tdentisch sind mit den gleichen Komponenten der 5 
Zahnburste, wobei die Batterieeinheit (150) minde- 
stens eine wiederaufladbare Batten e enthait 
wodurch die Batterieeinheit in dem Batterie-Lade- 
gerat aufiadbar und in der Zahnburste verwendbar 
ist indem man die Batterieeinheit dazwischen aus- 70 
tauscht 

Revendications 

1 . Brosse k dents du type comprenant un corps prin- is 
cipal ailongd, une brosse rotative (9, 220) globale- 
rnent en forme de disque, montee tournante sur un 
axe (28) qui est transversal par rapport k la lon- 
gueur dudit corps, la brosse rotative ayant des poiis 
p^riprteriques (92, 221) orients global emerrt axia- 20 
lement. un moyen (30) dispose au moins partielle- 
rnent dans ledit corps principal, afin dfe fournir un 
mouvement rotatif de va-et-vient a ladite brosse 
rotative (9; 220), et une brosse lineaire (8; fcoo) 
ayant des pais (80; 201) orientes en stagnant 2s 
dudit axe (28), ladite brosse lineaire (8; 200) 6tant 
montee sur ladite brosse rotative (9; 220); 
caract&isee en ce que I'axe (28) est stationnaire 
par rapport audit corps et ladite brosse lin&ire (8; 
200) est mont£e de fagon k §tre entrautee par 30 
ladite brosse rotative (9; 220), de mani&re k se 
d£placer de fa$on rectiligne en va-et-vient sur la 
longueur dudit corps, lorsque ladite brosse rotative 
(9; 220) se d6place en va-et-vient en rotation. 



2. Brosse k dents selon la revendication 1, compre- 
nant en outre une deuxteme brosse Iin6aire (6; 210) 
ayant des poiis (60; 211) orients en s'6Ioignant 
dudit axe (28) et k I'oppos6 des poiis (80; 201) de 
('autre brosse lin6aire (8; 200), et un moyen de 
montage de lacfite brosse lineaire sur ladite brosse 
rotative (220), de manigre que ladite deuxi&ne 
brosse linteire (6; 210) se d£place en va-et-vient 
de fa$on rectiligne sur la longueur dudit corps, lors- 
que ladite brosse rotative (9; 220) se d€place en va- 
et-vient en rotation. 
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Brosse k dents selon la revendcation 1 ou 2, dans 
laquelle ledit moyen (30) comprend un moyen 
d'application dime force tfentralnement en rotation so 
k ladte brosse rotative (9; 220). 

Brosse k dents selon la revendication 1 ou 2, dans 
laquelle ledit moyen (30), conterant un mouvement 
rotatif de va-et-vient comprend un bras longitufinal ss 
(4) monte de tagon k se dgplacer en va-et-vient sur 
la longueur dudit corps, ledit bras 6tant relte par 
une prerrridre extr6mit6 k une brosse lin&ire (6), 
ledit bras (4) conterant un mouvement rectiligne k 



ladite brosse lineaire, le moyen de montage de 
ladite brosse lineaire (6) produisant un mouvement 
rotatif de va-et-vient de la brosse rotative (9). 

Brosse k dents selon la revencfication 4, compre- 
nant en outre un bras de guidage (87) faisant saillie 
de ladite brosse RnSaire (8) et un moyen (162) rete- 
nant ledit bras de guidage dans une orientation fixe, 
afin de permettre un mouvement de coulissement 
par rapport audit bras longitudinal (4). 

Brosse k dents sel on Tune quelconque des reven- 
dications 1 k 5. comprenant en outre : 

une deuxteme brosse (9, 220) globalement en 
forme de disque. ayant des poiis p&ipheriques 
(92, 221) orients globalement axialement vers 
J'autre brosse rotative; 

un deuxteme moyen formant axe (28) servant 
au montage de ladite deuxteme brosse rotative 
afin de tourner autour dudit axe; 

ladite brosse lineaire (8; 200, 210) 6tant 6gale- 
ment montee sur ladite deuxteme brosse rota- 
tive, de mantere k Stre d6plac6e en va-et-vient 
de fegon rectiligne lorsque lesdites brasses 
rotatives rencorrtrent un mouvement rotatif de 
va-et-vient 

7. Brosse k dents selon i'une quelconque des revendi- 
cations 4 £ 6, dans laquelle ledit bras longitudinal 
(4) est couple, par une deuxi&ne extr6mit6 (40), k 
un arbre d'entrai nement (31) sed6pla$ant en va-et- 
vient de fagon rectiGgne. ledit bras longitudinal (4) 
ayant un grand passage 6troit (34) s*6tendant en 
son sein depuis ladite deuxifcme extremity (40) et 
un passage (45) orients lateralement s'6tendarrt en 
son sein, k distance de ladite deuxteme extremity, 
un arbre d'entrainement (31 ) ayant une partie avant 
(35) dimensiorvtee et formee de fagon k fitre log6e 
dans ledit grand passage 6troit (44), ladite partie 
avant se terrrrinant k une courte distance k rarriere 
dudit arbre d'entrainement de mantere que (edit 
arbre d'entrainement puisse Stre ins6r6 dans ledt 
grand passage Strait et d£p(ac6 vers I'avant afin 
d'entrer dans ledit passage lateral, dans lequel une 
rotation relative entre (edit bras longitudinal (7) et 
ledit arbre d'entrainement (31) force ladite partie 
avant dudit arbre d'entrainement k &tre pi£g£e 
dans ledit passage lateral. 

8. Brosse k dents selon la revendtcation 7, dans 
laquelle ladite partie avant (35) ptesente une hau- 
teur sensiblement sup&ieure k la largeur dudit pas- 
sage (44), de mara&re qu'une rotation relative entre 
le bras longitudinal (4) et ledit arbre d'entrainement 
(31) force ladite partie avant dudit arbre d'entraine- 
ment £"s'6tendre dans (edit passage lateral (45) et 
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ky §trepi6g6e. 

9. Brosse k dents selon Tune queiconque des revendi- 
cations 4 & 6, dans laquelle ledit bras longitudinal 
(4) est coup!6. par une deuxteme extr6mit6 (140), k s 
un arbre cfentrainement (31) se d^plagant en va-et- 
vient de fagon rectiligne, ledit bras longitudinal pre- 
sente un couple de bras (142) opposes, faisant 
saOlie au-dei& de sa deuxi&ne extremity (140), k 
trtre de prdongement de cette demise, chaque 10 
bras (142) oppos6 ayant une surface incfinSe (144) 
toum6e vers Pautre bras oppose, afin de former un 
jeu errtre lesdits bras opposes qui s'effile en direc- 
tion de ladite deuxteme extremity un arbre cfentral- 
nement (31) ayant une extremity effilde (35) se is 
conformant global ement k I'etfilement du jeu entre 
lesdits bras (142) opposes, rextr6mite effitee (35) 
dudrt aibre d'entramement 6tant trop grande pour 

s insurer dans ledit jeu, les bras (142) opposes se 
s6parant afin d'admettre ladite extr&nite effitee 20 
lorsqu'elle est poussee dans ledit jeu. 

1 0. Brosse k dents seton Tune queiconque des revendi- 
cations 1 k 9, comprenant en outre un moyen def i- 
nissant un compartiment dans ladite brosse k 
dents, un boitier de pile (150) cfimensionn6 et fbrm6 
de fagon k §tre loge k couliss ement dans ledit com- 
partiment et un moyen (180) retenant de marine 
amovible ledit boitier de pile dans ledit comparti- 
ment 

11. Chargeur de pile (170), en combinaison avec une 
brosse k dents selon la revendication 10, compre- 
nant un compartiment de charg ement (174). et un 
moyen de maintien amovible senstoiement identi- ss 
que aux m ernes composants que ceux indus dans 
ladite brosse k dents, ied'rt boitier de pie (1 50) com- 
prenant au moins une pile rechargeable, de 
mantere que ledit boitier de pile puisse Stre 
recharge dans le chargeur de batterie et utilise 40 
dans la brosse k dents, en transferant entre eux le 
boitier de pile. 
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